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[TITLE OF DOCUMENT] CLAIMS 
[Claim 1] 

An information recording medium in a planner-disc shape, 

comprising: 

5 a first recording layer having (I) a first test writing area to test-write 

therein first test-write information for calibration of laser light for recording, 
along a first track path directed firom an inner circumferential side to an 
outer circumferential side of a disc, by irradiating the laser Hght thereto, and 
(II) a first recording area to record therein first record information along the 

10 first track path, by irradiating the laser light thereto, in this order from the 
inner circumferential side; and 

a second recording layer, located on a roar of said first recording layer 
as viewed from an irradiation side of the laser light and having (I) a second 
test writing area to test-write therein second test-write information for 

15 calibration of the laser hght, along a second track path directed from the 
outer circumferential side to the inner circumferential side, by irradiating the 
laser light thereto, and (ID a second recording area to record therein second 
record information along the second track path, by irradiating the laser light 
thereto, in this order from the inner circumferential side. 

20 [Claim 2] 

The information recording medium according to claim 1, wherein 
in the first recording area, first address information which indicates 
addresses sequentially given from the inner circumferential side to the outer 
circumferential side, is recorded in advance along the first track path, and 
25 in the second recording area, second address information which 

indicates addresses sequentially given from the outer circumferential side to 
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the inner circumferential side, is recorded in advance along the second track 

path. 

[Claim 3] 

The information recording medium according to claim 1 or 2, wherein 
5 in the first test writing area, an area portion of a predetermined size 

is used in order of the outer circumferential side to the inner circumferential 
side in each operation of writing the first test-write information, and 

in the second test writing area, an area portion of a predetermined 
size is used in order of the inner circumferential side to the outer 
10 circumferential side in each operation of writing the second test-write 
information. 
[Claim 4] 

The information recording medium according to any one of claims 1 to 
3, wherein 

15 said first recording layer further has a first control information area 

in which first control information for controlling at least one of a recording 
operation and a reproduction operation of the first record information is 
recorded, on the outer circumferential side of the first test writing area and 
on the inner circumferential side of the first recording area, and 

20 said second recording layer further has a second control information 

area in which second control information for controlfing at least one of a 
recording operation and a reproduction operation of the second record 
information is recorded, on the outer circumferential side of the second test 
writing area and on the inner circumferential side of the second recording 

25 area. 

[Claim 5] 

5 



The information recording medium according to any one of claims 1 to 

4, wherein said first recording layer further has a space area in which first 
address information which indicates an address in the first track path is 
recorded, which is adjacent to the outer circumferential side of the first test 

5 writing area, and in which other information is not recorded. 
[Claim 6] 

The information recording medium according to any one of claims 1 to 

5, wherein the first test writing area and the second test writing area are 
away from each other in a radial direction of the suhstrate as viewed from a 

10 normal direction of the disc, or at least an area portion of the fixst test writing 
area into which the first test-write information is written and at least an area 
portion of the second test writing area into which the second test-write 
information is written are away from each other in the radial direction. 
[Claim 7] 

15 An information recording apparatus for recording first information 

and second information onto an information recording medium in a 
planner-disc shape, comprising: a first recording layer to record therein the 
first information along a first track path directed from an inner 
circumferential side to an outer circumferential side of a disc, by irradiating 

20 laser light for recording thereto; and a second recording layer, located on a 
rear of said first recording layer as viewed from an irradiation side of the 
laser light, to record therein the second information along a second track path 
directed from the outer circumferential side to the inner circumferential side 
of said information recording medium, by irradiating the laser light thereto, 

25 said information recording apparatus comprising: 

a writing device for writing the first information into said first 



recording layer by irradiating the laser light to focus on said first recording 
layer and writing the second information into said second recording layer by 
irradiating the laser light to focus on said second recording layer; 

a test-writing control device for controlling said writing device to 
5 test-write first test-write information for calibration of the laser fight, into 
said first recording layer as one portion of the first information, and to 
test-write second test-write information for calibration of the laser light, into 
said second recording layer as one portion of the second information; and 

a recording control device for controlling said writing device (I) to 

10 record first record information into said first recording layer, along the first 
track path as another portion of the first information, on the outer 
circumferential side of an area in which the first test-write information is 
test-written, by using the laser Ught cahbrated on the basis of the first 
test-write information, and (II) to record second record information into said 

15 second recording layer, along the second track path as another portion of the 
second information, on the outer circumferential side of an area in which the 
second test-write information is test-written, by using the laser light 
calibrated on the basis of the second test-write information, after the first and 
second test-write information are test-written by said test-writing control 

20 device. 
[Claim 8] 

The information recording apparatus according to claim 7, wherein 
in the first recording area, first address information which indicates 
addresses sequentially given fi-om the inner circumferential side to the outer 
25 circumferential side, is recorded in advance along the first track path, 

in the second recording area, second address information which 
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indicates addresses sequentially given from the outer circumferential side to 
the inner circumferential side, is recorded in advance along the second track 
path, 

said information recording apparatus further comprises an address 
5 reading device for reading the first and second address information, and 

said recording control device controls said writing device to (I) record 
the first record information along the first track path in accordance with the 
read first address information and (II) to record the second record information 
along the second track path in accordance v(?ith the read second address 
10 information. 
[Claim 9] 

The information recording apparatus according to claim 8, wherein 
first recording layer has a space area in which the first address 

information is recorded, which is adjacent to the outer circumferential side of 
15 the first test writing area, and in which other information is not recorded, and 
said address reading device reads the first address information by 

accessing the space area. 

[Claim 10] 

The information recording apparatus according to any one of claims 7 
20 to 9, wherein 

said information recording apparatus further comprises an area 
detecting device for detecting areas in which the first and second test-write 
information is already test-written, and 

said test-writing control device controls said writing device to set a 
25 start position at each time of writing the first and second test-write 
information in accordance with the areas detected by said area detecting 



device. 
[Claim 11] 

The information recording apparatus according to any one of claims 7 
to 10, wherein said test-writing coatrol device controls said writing device to 
5 use an area portion of a predetermined size in order of the outer 
circumferential side to the inner circumferential side in each operation of 
writing the first test-write information, and controls said writing device to 
use an area portion of a predetermined size in order of the inner 
circumferential side to the outer circumferential side in each operation of 
10 writing the second test-write information, 
[Claim 12] 

The information recording apparatus according to any one of claims 7 
to 11, wherein said recording control device (I) controls said writing device to 
record first control information for controlling at least one of a recording 

15 operation and a reproduction operation of the first record information, on the 
outer circumferential side of the area in which the first test-write information 
is test-written and on the inner circumferential side of an area in which the 
first record information is recorded, in said first recording layer, and (II) 
controls said writing device to record second control information for 

20 controlling at least one of a recording operation and a reproduction operation 
of the second record information, on the outer circumferential side of the area 
in which the second test-write information is test-written and on the inner 
circumferential side of an area in which the second record information is 
recorded, in said second recording layer. 

25 [Claim 13] 

The information recording apparatus according to any one of claims 7 



to 12, wherein said test-writing control device (I) controls said writing device 
to use snch areas that the first test writing area and the second test writing 
area are away from each other in a radial direction of the disc as viewed from 
a normal direction of the substrate, or (11) controls said writing device to use 
5 such areas that (II- 1) at least an area portion of the first test writing area into 
which the first test-write information is written and (11-2) at least an area 
portion of the second test writing area into which the second test-write 
information is written are away from each other in the radial direction. 
[Claim 14] 

10 An information recording method in an information recording 

apparatus for recording first information and second information onto an 
information recording medium in a planner-disc shape, comprising: a. first 
recording layer to record therein the first information along a first track path 
directed from an inner circumferential side to an outer circumferential side of 

15 a disc, by irradiating laser light for recording thereto; and a second recording 
layer, located on a rear of said first recording layer as viewed from an 
irradiation side of the laser light, to record therein the second information 
along a second track path directed from the outer circumferential side to the 
inner circumferential side of said information recording medium, by 

20 irradiating the laser light thereto, said information recording apparatus 
comprising: a writing de\dce for writing the first information into said first 
recording layer by irradiating the laser light to focus on said first recording 
layer and writing the second information into said second recording layer by 
irradiating the laser fight to focus on said second recording layer, 

25 said information recording method comprising: 

a test -writing control process of controlling said writing device to 
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test-write first test-write informatioB for calibration of the laser light, into 
said first recording layer as one portion of the first information, and to 
test-write second test-write information for calibration of the laser light, into 
said second recording layer as one portion of the second information; and 
5 a recording control process of controlling said writing device (I) to 

record first record information into said first recording layer, along the first 
track path as another portion of the first information, on the outer 
circumferential side of an area in which the first test-write information is 
test-written, by using the laser light calibrated on the basis of the first 

10 test-write information, and (II) to record second record information into said 
second recording layer, along the second track path as another portion of the 
second information, on the owter circumferential side of an area in which the 
second test-write information is test-written, by using the laser light 
calibrated on the basis of the second test-write information, after the fijst and 

15 second test-write information are test-written by said test-writing control 
process. 

[TITLE OF DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] INFORMATION RECORDING 
MEDIUM, AND INFORMATION RECORDING APPARATUS AND 
20 METHOD 

[TECHNICAL FIELD] 
[0001] 

The present invention relates to an information recording medium, 
such as a DVD, and an information recording apparatus, such as a DVD 
25 recorder, an information recording method. 
[BACKGROUND TECHNOLOGY] 
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[0002] 

For example, in the information recording medium, such as a CD and 
a DVD, as described in patent documents 1 and 2 or the like, there are 
developed a multiple layer or multilayer type, or dual layer type optical disc 
5 and so on, in which a plurality of recording layers are laminated or stacked on 
the same substrate. Then, in the information recording apparatus, such as a 
CD recorder, for recording information onto such a dual layer type (i.e. 
two-layer type) optical disc, the information is recorded into a recording layer 
(referred to as a "LO layer" in this application, as occasion demands), located 

10 on the front or the closest side as viewed from the emission or irradiation side 
of laser light, in a rewritable method or irreversible change recording method 
by irreversible change recording heat by u.sing heat or the like, by focusing 
the LO layer with the laser light for recording. Moreover, the information is 
recorded into a recording layer (referred to as a "LI layer" in this application), 

15 located on the rear of the LO layer as viewed from the irradiation side of the 
laser light, in a rewritable method or irreversible change recording method by 
irreversible change recording heat by using heat or the Like, by focusing the 
LI layer with the laser light through the LO layer. 
[0003] 

20 Moreover, in this type of optical disc or the like, the optimum power of 

a recording power is set by an OPC (Optimum Power Calibration) process, 
depending on the type of the optical disc and the type and recording rate of 
the information recording / reproducing apparatus, and so on. That is, the 
calibration is performed for the recording power. By this, it is possible to 

25 realize an appropriate recording operation which responds to variation in 
characteristics of the information recording surface of the optical disc. For 
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example, if the optical disc is loaded and a writing command is inputted, data 
for test writing is recorded into an OPC area, with sequentially changing the 
optical intensity, so that a so-called "test writing process" is performed. In 
particular, according to the patent document 1, the OPC area is provided for 
5 each of the two recording layers, and a technology of performing the OPC 
process for each of the two layers is disclosed. 
[0004] 

[Patent docmnent l] Japanese Patent Application Laying Open NO. 

2000- 311346 

10 [Patent document 2] Japanese Patent Application Laying Open NO. 

2001- 23237 

[DISCLOSURE OF im^ENTTON] 

[OBJECT TO BE SOLVED BY THE INVENTION] 

[0005] 

15 However, out of such two-layer type information recording media, in 

an information recording medium of a "parallel type or parallel method" in 
which the directions of track paths are the same in the two recording layers, 
for example, if a series of content information, such as a movie, is 
continuously recorded into the two recording layers, upon the recording 

20 thereof, it is necessary to return an optical pickup which has reached the 
most outer circumference of the disc after the recording in the LO layer is 
ended, to the most inner circumferential side of the disc before the recording 
in the LI layer is started, and to restart the recording in the Ll layer. 
Moreover, if the series of content information, such as a movie, is recorded in 

25 this manner, upon the reproduction thereof, it is necessary to return the 
optical pickup which has reached the most outer circumference of the disc 
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after the reproduction in the LO layer is ended, to the most inner 
circumferential side of the disc before the reproduction in the LI layer is 
started, and to restart the reproduction in the Ll layer. Thus, there is such a 
technical problem that uninterrupted reproduction is not easy in terms of 
5 time. For example, if a reproduction buffer is set to be huge, it is possible to 
perform the uninterrupted reproduction, in changing the recording layer 
which is the target of such reproduction; however, it is extremely 
disadvantage in practice to incorporate the huge buffer only for this purpose, 
from the viewpoint of cost or the like. In addition, there is also such a 
10 problem that even if record information in which interruption is allowed is 
recorded or reproduced, when the recording layer is actually changed, it takes 
an extremely long time. 
[0006] 

On the other hand, out of such two-layer type information recording 
15 media, in an information recording medium of an "opposite type or opposite 
method" in which the directions of track paths are opposite in the two 
recording layers, for example, a "PCA (Power Calibration Area)", which is an 
exclusive area for performing the OPC process in the LO layer, is set to be an 
area on the most inner circumferential side of the disc, which is near the start 
20 point of the track path in the LO layer. In the same manner, the PCA area in 
the Ll layer is set to be an area on the most outer circumferential side of the 
disc, which is near the start point of the track path in the Ll layer. However, 
in the case of such construction, if the OPC process is collectively performed 
for both the LO layer and the Ll layer, it is necessary to displace the optical 
25 pickup, located near the most inner circumference of the disc after the OPC 
process is ended in the LO layer, to near the most outer circumference of the 



14 



disc before the OPC process is started in the Ll layer, and to restart the OPC 
process in the Ll layer. Therefore, there is such a technical problem that it 
takes an extremely long time for the OPC process. On the contrary, if the 
OPC process is separately performed for the LO layer and the Ll layer, after 
5 the OPC process in the LO layer, the recording is performed in the LO layer, 
and when the recording in the LO layer is ended, the OPC process is 
performed in the Ll layer, and after that, the recording is performed in the Ll 
layer. However, this causes such a technical problem that it takes an 
extremely long time in changing the recording layer during the recording 
10 operation. 
[0007] 

In order to solve the ab(ive-mentiniiod conventional problems, it is 
therefore an object of the present invention to provide a multilayer type 
information recording medium on which test writing can be efficiently 

15 performed and the record information can be efficiently recorded, into each 
recording layer, and an information recording apparatus and an information 
recording method capable of efBiciently recording the information onto such 
an information recording medium. 
[MEANS FOR SOLVING THE OBJECT] 

20 [0008] 

In order to solve the above-mentioned object, an information 
recording medium according to claim 1 of the present invention is an 
information recording medium in a plannerdisc shape, provided with: a first 
recording layer having (I) a first test writing area to test-write therein first 
25 test-write information for calibration of laser light for recording, along a first 
track path directed fi-om an inner circumferential side to an outer 
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cixcumferential side of a disc, by irradiating the laser light thereto, and (II) a 
first recording area to record therein first record information along the first 
track path, by irradiating the laser light thereto, in this order from the inner 
circumferential side; and a second recording layer, located on a rear of the 
first recording layer as viewed from an irradiation side of the laser hght and 
having (I) a second test writing area to test-write therein second test-write 
information for calibration of the laser hght, along a second track path 
directed firom the outer circumferential side to the inner circumferential side, 
by irradiating the laser light thereto, and (II) a second recording area to 
record therein second record information along the second track path, by 
irradiating the laser light thereto, in this order from the inner circumferential 
side, 
[0009] 

In order to solve the above-mentioned object, an information 
recording apparatus according to claim 7 of the present invention is an 
information recording apparatus for recording first information and second 
information onto an information recording medium in a planner-disc shape, 
provided with", a first recording layer having to record therein the first 
information along a first track path directed from an inner circumferential 
side to an outer, circumferential side of a disc, by irradiating laser light for 
recording thereto! and a second recording layer, located on a rear of the first 
recording layer as viewed from an irradiation side of the laser hght, to record 
therein the second information along a second track path directed from the 
outer circumferential side to the inner circumferential side of the information 
recording medium, by irradiating the laser light thereto, in this order from 
the inner circumferential side, the information recording apparatus provided 
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with: a writing device for writing the first information into the first recording 
layer by irradiating the laser light to focus on the first recording layer and 
writing the second information into the second recording layer by irradiating 
the laser light to focus on the second recording layer; a test-writing control 
5 device for controlling the writing device to test-write first test-write 
information for calibration of the laser light, into the first recording layer as 
one portion of the first information, and to test-write second test-write 
information for calibration of the laser light, into the second recording layer 
as one portion of the second information; and a recording control device for 

10 controlling the writing device (I) to record first record information into the 
first recording layer, along the fijcst track path, as another portion of the first 
information, on the outer circumferential side of an area in which the first 
test-write information is test-written, by using the laser hght calibrated on 
the basis of the first test-write information, and (II) to record second record 

15 information into the second recording layer, along the second track path as 
another portion of the second information, on the outer circumferential side of 
an area in which the second test-write information is test-written, by using 
the laser light calibrated on the basis of the second test-write information, 
after the first and second test-write information are test-written by the 

20 test-writing control device. 
[OOlOl 

In order to solve the above-mentioned object, an information 
recording method according to claim 14 of the present invention is an 
information recording method in an information recording apparatus for 
25 recording first information and second information onto an information 
recording medium in a planner-disc shape, provided with: a first recording 
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layer having to record therein the first information along a first track path 
directed from an inner circumferential side to an outer circumferential side of 
a disc, by irradiating laser Hght for recording thereto; and a second recording 
layer, located on a rear of the first recording layer as viewed from an 
5 irradiation side of the laser Hght, to record therein the second information 
along a second track path directed from the outer circumferential side to the 
inner circumferential side of the information recording medium, by 
irradiating the laser light thereto, in this order from the inner circumferential 
side, the information i-ecording apparatus provided with: a writing device for 

10 writing the first information into the first recording layer by irradiating the 
laser light to focus on the first recording layer and writing the second 
information into the second recording layer by irradiating the laser light to 
focus on the second recording layer, the information recording method 
provided with: a test-writing control process of controlhng the writing device 

15 to test-write first test-write information for calibration of the laser light, into 
the first recording layer as one portion of the first information, and to 
test-write second test-write information for calibration of the laser light, into 
the second recording layer as one portion of the second information; and a 
recording control process of controlling the writing device (I) to record first 

20 record information into the first recording layer, along the first track path as 
another portion of the first information, on the outer circumferential side of 
an area in which the first t^st -write information is test- written, by using the 
laser light caUbrated on the basis of the first test-write information, and (11) 
to record second record information into the second recording layer, along the 

25 second track path as another portion of the second information, on the outer 
circumferential side of an area in which the second test-write information is 



18 



test- written, by using the laser light calibrated on the basis of the second 
test-write information, after the first and second test-write information are 
test-written by the test-writing control process. 
[0011] 

5 These effects and other advantages of the present invention become 

more apparent from the following embodiments and example. 
[EMBODIMENT OF THE INVENTION] 
Best Mode for Carrying Out the Invention 

[0012] 

10 (Embodiment of Information Recording Medium) 

An embodiment accx)rding to the information recording medium of the 
present invention is an information recording medium in a planner- disc 
shape, provided with: a first recording layer having (I) a first test writing area 
to test-write therein first test-write information for calibration of laser light 

15 for recording, along a first track path directed from an inner circumferential 
side to an outer circumferential side of a disc, by irradiating the laser light 
thereto, and (11) a first recording area to record therein first record 
information along the first track path, by irradiating the laser light thereto, 
in this order from the inner circumferential side! and a second recording layer, 

20 located on a rear of the first recording layer as viewed firom an irradiation side 
of the laser light and having (I) a second test writing area to test-write 
therein second test-write information for calibration of the laser light, along a 
second track path directed from the outer circumferential side to the inner 
circumferential side, by irradiating the laser light thereto, and (II) a second 

25 recording area to record therein second record information along the second 
track path, by irradiating the laser hght thereto, in this order from the inner 
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circumferential side. 
[0013] 

According to the embodiment of the information recording medium of 
the present invention, for example, the first and second recording layers area 
5 stacked or laminated on one side of a disc-shaped substrate, by which a 
two-layer type or multilayer type information recording medium, such as a 
DVD and an optical disc, is constructed. In the first recording layer, it is 
possible to record the first record information, such as audio information, 
video information, and content information, along the first track path, into 

10 the first recording area which is a user data area, for example. In the second 
recording layer, it is possible to record the second record information, such as 
audio information, video information, and content information, along the 
second track path, into the second recording area which is a user data area, 
for example. 

15 [0014] 

In particular, the first track path is directed fi*om the inner 
circumferential side to the outer circumferential side of the disc-shaped 
substrate. On the contrary, the second track path is directed from the outer 
circumferential side to the inner circumferential side. Namely, in the 

20 two-layer type or multilayer type information recording medium, continuous 
recording in the "opposite method" can be performed in which the track paths 
are directed in the opposite direction in the two recording layers. Therefore, 
if the recording is continuously performed fi:om the end edge (i.e. the edge on 
the outer circumferential side) of the first recording layer to the start edge (i.e. 

25 the edge on the outer circumferential side) of the second recording layer, it is 
hardly necessary or not necessary at all to change the irradiation position of 
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the laser light in the surface of the substrate in the radial direction, in 
changing the recording layer as being the target of a recording process or 
reproduction process related to the record information, which allows quick 
layer jump (i.e. a layer change operation). It is extremely useful in practice 
5 in the sense that this facilitates the uninterrupted reproduction without 
requiring a special buffer function to change the recording layer. 
[0015] 

Incidentally, in the case of "parallel method" in which the track paths 
are directed in the same direction in the two recording layers, the end edge of 

10 the first recording layer and the start edge of the second recording layer are 
located on the different sides. Thus, in changing the recording layer as being 
the target of the recording process or reproduction process related to the 
record information, it is necessary to change the irradiation position of the 
laser Light in the surface of the substrate, firom the outer circumferential side 

15 to the inner circumferential side, which makes the quick layer jump difficult 
or impossible. Thus, in the case of the parallel method, it is difficult or 
impossible to perform the uninterrupted reproduction, in recording the record 
information, such as a movie, as the continuous first and second record 
information. On the contrary, according to the embodiment based on the 

20 opposite method as described above, the quick layer jump is possible in 
recording the continuous record information into the two recording layers, 
which allows the uninterrupted reproduction, relatively easily. 
[0016] 

Moreover, in the embodiment, in the first recording layer, the first 
25 test-write information, such as a predetermined OPC pattern, is recorded into 
the first test writing area, such as a PCA (Power Calibration Area), located on 
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the inner circumferential side of the first recording area. On the other hand, 
in the second recording layer, the second test-write information, such as a 
predetermined OPC pattern, is recorded into the second test writing area, 
such as a PCA (Power Calibration Area), located on the inner circumferential 
5 side of the second recording area. In this manner, the first and second test 
writing areas are both located on the inner circumferential side of the 
disc-shaped substrate, so that if the test writing is collectively performed in 
the two test writing areas before or immediately before the first and second 
record information is recorded, it is hardly necessary or not necessary at all to 

10 change the irradiation position of the laser light in the surface of the 
substrate in the radial direction, in changing the recording layer as being the 
target of the recording process or reproduction process roAMo.d to the 
test- write information. This allows the quick layer jump in the test writing, 
and it is possible to greatly reduce a total time length required for the test 

15 writing of the two test-write information. 
[0017] 

Incidentally, even in the case of the opposite method, if the test 
writing area of the first recording layer is located on the inner circumferential 
side which is the start side of the track path in accordance with a common 

20 arrangement and if the test writing area of the second recording layer is 
located on the outer circumferential side which is the start side of the track 
path in accordance with the common arrangement, it is necessary to change 
the irradiation position of the laser light in the surface of the substrate from 
the inner circumferential side to the outer circumferential side when the 

25 test-write information is collectively test-written into the two recording layers. 
Thus, it takes time for the layer jump, and the total time length for the test 
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writing becomes extremely long. On the contrary, according to the 
embodiment as described above, it is possible to properly perform the test 
writing, in the test-writing into the two recording layers, and looking overall, 
short-time test writing can be performed. 
5 [0018] 

As explained above, according to the information recording medium in 
the embodiment, in the first recording layer and the second recording layer, 
the track paths are directed in the opposite direction, and moreover, the test 
writing areas are arranged or ahgned on the same side (i.e. the inner 
10 circumferential side of the disc), so that the uninterrupted reproduction can 
be relatively easily performed in the continuous reproduction of the record 
information, and moreover, the test writing can be collectively and quickly 
performed. 
[0019] 

15 In one aspect of the embodiment of the information recording medium 

of the present invention, in the first recording area, first address information 
which indicates addresses sequentially given from the inner circumferential 
side to the outer circumferential side, is recorded in advance along the first 
track path, and in the second recording area, second address information 

20 which indicates addresses sequentially given from the outer circumferential 
side to the inner circumferential side, is recorded in advance along the second 
track path. 
[0020] 

According to this aspect, in the first recording area, the first address 
25 information, such as (i) absolute address information given to the entire 
information recording medium and the entire first recording layer and (ii) 
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relative information given on the basis of several reference positions, is 
recorded along the first track path. Specifically, for example, pre-pit address 
information is recorded by a land pre-pit which is embossed in a land track, or 
the like. As directed from the inner circumferential side to the outer 
5 circumferential side, an address value in the first recording area is increased. 
On the other hand, in the second recording area, the second address 
information, such as (i) absolute address information given to the entire 
information recording medium and the entire second recording layer and (ii) 
relative information given on the basis of several reference positions, is 

10 recorded along the second track path. Specifically, for example, the pre-pit 
address information is recorded by the land pre-pit which is embossed in a 
land track, or the like. As directed from the outer circumferential side to the 
inner circumferential side, an address value in the second recording area is 
increased. Therefore, the recording or reproduction, and the test writing, 

15 performed along the track path, as described above, can be certainly 
performed in accordance with the address information. 
[0021] 

In another aspect of the embodiment of the information recording 
medium of the present invention, in the first test writing area, an area 

20 portion of a predetermined size is used in order of the outer circumferential 
side to the ianer circumferential side in each operation of writing the first 
test-write information, and in the second test writing area, an area portion of 
a predetermined size is used in order of the inner circumferential side to the 
outer circumferential side in each operation of writing the second test-write 

25 information. 
[0022] 
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According to this aspect, in the first test writing area, the area portion 
of a predetermined size is used in order of the outer circumferential side to 
the inner circumferential side in each operation of writing the first test-write 
information, such as a series of OPC operation performed before the recording 
5 is started each time, for example. Thus, in the n-th writing operation (n is a 
natural number of two or more) of the test-write information, it is easier to 
search for the start end of the area portion written for the (n-l)-th time along 
the first track path. By this, it is possible to easily specify the area in which 
the n-th writing operation will be performed, in a way of backing away or 

10 searching backward only by the predetermined size. In particular, if the 
address information is recorded along the first track path, it is possible to 
easily specify the start end of the area portion written for (ho (n-T)-th time by 
using the address, and further to specify the area in which the n-th writing 
operation will be performed by using the address. On the other hand, even 

15 in the second test writing area, in the same manner, in the n-th writing 
operation of the test-write information, it is easier to search for the start end 
of the area portion written for the (n-l)-th time along the second track path. 
By this, it is possible to easily specify the area in which the n-th writing 
operation will be performed. 

20 [0023] 

In another aspect of the embodiment of the information recording 
medium of the present invention, the first recording layer further has a first 
control information area in which first control information for controlUng at 
least one of a recording operation and a reproduction operation of the first 
25 record information is recorded, on the outer circumferential side of the first 
test writing area and on the inner circumferential side of the first recording 
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area, and the second recording layer further has a second control information 
area in which second control information for controlling at least one of a 
recording operation and a reproduction operation of the second record 
information is recorded, on the outer circumferential side of the second test 
writing area and on the inner circumferential side of the second recording 
area. 
[0024] 

According to this aspect, in the first recording layer, various first 
control information is recorded along the first track path into the first control 
information area, such as a RMA (Recording Management Area), located 
between the first test writing area and the first recording area. In the 
second recording layer, various second control information is recorded along 
the second track path into the second control information area, such as a 
RMA, located between the second test writing area and the second recording 
area. Therefore, upon the recording and the reproduction of the information 
recording medium, the first and second control information is recorded or 
reproduced before or after the recording or reproduction of the first or second 
record information. In particular, it is possible to perform complicate and 
advanced reproduction / recording operations, on the basis of the first and 
second control information. At this time, the fixst control information area is 
located between the first test writing area and the first recording area, and 
the second control information area is located between the second test writing 
area and the second recording area. Thus, it is possible to easily perform the 
uninterrupted reproduction in the continuous reproduction of the record 
information, which is related to the above-mentioned embodiment, and there 
is little chance to block the effect that the test writing can be collectively and 



quickly performed. 
[0025] 

In another aspect of the embodiment of the information recording 
medium of the present invention, the first recording layer further has a space 
area in which first address information which indicates an address in the first 
track path is recorded, which is adjacent to the outer circumferential side of 
the first test writing area, and in which other information is not recorded. 
[0026] 

According to this aspect, in the space area of the first recording layer, 
the first address information is recorded along the first track path. 
Specifically, for example, the pre-pit address information is recorded by the 
land pre-pit which is embossed in the land track, or the like. Therefore, in 
accessing the first recording area through the first test writing area along the 
first track path, even if the address information in the first test writing area 
is damaged by the test writing, the address information can be confirmed in 
the space area before reaching to the first recording area; namely, the current 
reading position of an optical pickup or the like can be specified. Therefore, 
in the access operation performed along the first track path, it is possible to 
access the start portion of the first recording area without difficulty. 
Incidentally, even if there is the first control information area, in the same 
manner, in accessing the first recording area through the first test writing 
area along the first track path, it is possible to access the start portion of the 
first control information area without difficulty. 
[0027] 

In another aspect of the embodiment of the information recording 
medium of the present invention, the first test writing area and the second 
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test writing area are away from each other in a radial direction of the 
substrate as viewed from a normal direction of the disc, or at least an area 
portion of the first test writing area into which the ilrst test-write information 
is written and at least an area portion of the second test writing area into 
5 which the second test-write information is written are away from each other 
in the radial direction. 
[0028] 

According to this aspect, the first test writing area and the second test 
writing area are away from each other in the radial direction, so that the 

10 laser light when the test writing is performed in the second test writing area 
is not transmitted through the first test writing area because it is transmitted 
through the space area in the first recording layer, for example. Thus, it is 
possible to prevent such a situation that the recording state of the first test 
writing area, i.e. whether the first test writing area is recorded or unrecorded 

15 with the test-write information, causes inaccurate test writing in the second 
test writing area. If the first test writing area and the second test writing 
area are not away from each other, optical characteristics, such as 
transmittance, are changed in the first test writing area due to the difference 
of whether it is recorded or unrecorded, so that the test writing in the second 

20 test writing area, performed through this area, becomes more or less 
inaccurate. 
[0029] 

Alternatively, at least the area portion of the first test writing area 
into which the first test-write information is written and at least the area 
25 portion of the second test writing area into which the second test-write 
information is written are away fi-om each other in the radial direction. 
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Thus, the laser light when the test writing is performed in the second test 
writing area is not transmitted through the area in which the first test-write 
information is recorded because it is transmitted through the space area in 
the first recording layer, for example. Therefore, it is possible to prevent 
such a situation that the recording state of the first test writing area causes 
inaccurate test writing in the second test writing area, even if the first test 
writing area and the second test writing area are overlapped. Incidentally, 
in this case, the test writing may be performed in the first test writing area 
such that the space area exists between area portions in which the test-write 
information are actually written, and in the same manner, the test writing 
may be performed in the second test writing area such that the space area 
exists between area portions in which tlio test-write information are actually 
written. Moreover, the test writing may be performed such that the space 
area is in a complementary positional relationship or alternating positional 
relationship between the first and second test writing areas, in the surface of 
the substrate. 
[0030] 

(Embodiment of Information Recording Apparatus) 

An embodiment according tx) the information recording apparatus of 
the present invention is an information recording apparatus for recording 
fixst information and second information onto an information recording 
medium in a plarmer-disc shape, provided with: a first recording layer to 
record therein the first information along a first track path directed from an 
inner circumferential side to an outer circumferential side of a disc, by 
irradiating laser Hght for recording thereto; and a second recording layer, 
located on a rear of the first recording layer as viewed from an irradiation side 
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of the laser light, to record therein the second information along a second 
track path directed from the outer circumferential side to the inner 
circumferential side of the information recording medium, by irradiating the 
laser light thereto, the information recording apparatus provided with: a 
5 writing device for writing the j5rst information into the first recording layer 
by irradiating the laser light to focus on the first recording layer and writing 
the second information into the second recording layer by irradiating the 
laser Ught to focus on the second recording layer; a test-writing control device 
for controlling the writing device to test-write first test-write information for 

10 calibration of the laser light, into the first recording layer as one portion of the 
first information, and to test-write second test-write information for 
calibration of the laser light, into the second recording layer as one portion of 
the second information! and a recording control device for controlling the 
writing device (I) to record first record information into the first recording 

15 layer, along the first track path as another portion of the first information, on 
the outer circumferential side of an area in which the first test- write 
information is test- written, by using the laser light calibrated on the basis of 
the first test-write information, and (II) to record second record information 
into the second recording layer, along the second track path as another 

20 portion of the second information, on the outer circumferential side of an area 
in which the second test-write information is test-written, by using the laser 
light calibrated on the basis of the second test-write information, after the 
first and second test-write information are test-written by the test-writing 
control device. 

25 [0031] 

According to the embodiment according to the information recording 
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apparatus of the present invention, it is possible to efficiently perforin the test 
writing process, collectively, for the two recording layers, by using the writing 
device including an optical pickup or the like, for example, with respect to the 
embodiment of the information recording medium of the present invention 
5 described above, under the control of the test writing control device including 
a CPU (Central Processing Unit) or the like, for example. Namely, the first 
and second test writing areas are both located on the inner circumferential 
side of the disc-shaped substrate, so that the test writing can be collectively 
performed for the two recording layers before or immediately before the first 

10 and second record information is recorded. By this, it is hardly necessary or 
not necessary at all to change the irradiation position of the laser light in the 
surface of the substrate in the radial dirention, in cbanmnr^ the recording 
layer as being the target of the recording process related to the test-write 
information, which allows the quick layer jump in the test writing. As a 

15 result, it is possible to greatly reduce a total time length required for the test 
writing with regard to the two recording layers. 
[0032] 

Moreover, it is possible to efficiently perform the recording operation 
in the opposite method, by using the writing device including an optical 

20 pickup or the like, for example, voider the control of the recording control 
device including a CPU or the Uke, for example. Namely, it is possible to 
continuously perform the recording, from the end edge (i.e. the edge on the 
outer circumferential side) of the first recording layer to the start edge (i.e. 
the edge on the circumferential side) of the second recording layer. In this 

25 case, particularly, it is hardly necessary or not necessary at all to change the 
irradiation position of the laser light in the surface of the substrate, in 
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changing the recording layer as being the target of the recording process 
related to the record information, which eJIows the quick layer jump (i.e. the 
layer change operation). This facilitates the uninterrupted reproduction 
without requiring a special buffer function to change the recording layer, in 
5 recording the record mformation, such as a movie, as the continuous first and 
second record information. 
[00353] 

As explained above, according to the information recording apparatus 

in the embodiment, the uninterrupted reproduction can be relatively easily 
10 performed in the continuous reproduction of the record information, and 
moreover, the test writing can be collectively and quickly performed. 
[0034] 

In one aspect of the embodiment of the information recording 
apparatus of the present invention, in the first recording area, first address 

15 information which indicates addresses sequentially given from the inner 
circumferential side to the outer circumferential side, is recorded in advance 
along the first track path, in the second recording area, second address 
information which indicates addresses sequentially given firom the outer 
circumferential side to the inner circumferential side, is recorded in advance 

20 along the second track path, the information recording apparatus is further 
provided with an address reading device for reading the first and second 
address information, and the recording control device controls the writing 
device (I) to record the first record information along the first track path in 
accordance with the read first address information and (II) to record the 

25 second record information along the second track path in accordance with the 
read second address information. 
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[0035] 

According to this aspect, the recordiBg and the test writing in the first 
recording layer can be certainly performed along the first path track, under 
the control of the recording control device, by that the first address 
5 information is read by the address reading device including an optical pickup 
or the like, for example. Moreover, the recording and the test writing in the 
second recording layer can be certainly performed along the second path track, 
under the control of the recording control device, by that the second address 
information is read by the address reading device. 
10 [0036] 

In this aspect, it may be constructed such that first recording layer 
has a space area in which the first address informatioti is recorded, which is 
adjacent to the outer circumferential side of the first test writing area, and in 
which other information is not recorded, and the address reading device reads 
15 the first address information by accessing the space area. 
[00397] 

By such construction, in accessing the first recording area through the 
first test writing area along the first track path, even if the address 
ioformation in the first test writing area is damaged by the test writing, the 

20 address information can be read by the address reading device in the space 
area before reaching to the first recording area. Namely, the cxirrent reading 
position of an optical pickup or the hke can be specified. Therefore, in the 
access operation performed along the first track path, it is possible to access 
the start portion of the first recording area without difiicvdty. 

25 [0038] 

Incidentally, as for the second recording layer, since the second test 
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writing area is located in a more downstream portion of the second track path 
than the second recording area, even if the test writing of the test-write 
information causes unreadable address information or the like in the second 
track path, there is no disadvantage to access the second recording area by 
5 accessing each address position in the second recording area along the second 
track path from the outer circumferential side of the second recording layer. 
Namely, in the second recording layer, the space area is unnecessary. 
Moreover, in the second recording layer, even if there is the second control 
information area, the space area is unnecessary as well. 
10 [0039] 

In another aspect of the embodiment of the information recording 
apparatus of the present invention, the information recording apparatus is 
further provided with an area detecting device for detecting areas in which 
the first and second test-write information is already test-written, and the 
15 test- writing control device controls the writing device to set a start position at 
each time of writing the first and second test-write information in accordance 
with the areas detected by the area detecting device. 
[0040] 

According to this aspect, the areas in which the first and second 
20 test-write information is already test-written are detected by the area 
detecting device including an optical pickup or the like, for example. After 
that, under the control of the test-writing control device, the start position at 
each time of writing the first and second test-write information is set in 
accordance with the areas detected in this manner. Therefore, even if the 
25 address information in the first or second test writing area is damaged 
because the test writing is performed, it is possible to perform each time of 
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test writing, from the appropriate start position. 
[0041] 

In another aspect of the embodiment of the information recording 
apparatus of the present invention, the test-writing control device controls 
5 the writing device to use an area portion of a predetermined size in order of 
the outer circumferential side to the inner circumferential side in each 
operation of writing the first test-write information, and controls the wiiting 
device to use an area portion of a predetermined size in order of the inner 
circumferential side to the outer circumferential side in each operation of 
10 writing the second test-write information. 
[0042] 

According to this aspect, in the n-th writing operation (n is a natural 
number of two or more) of the test-write information, it is easier to search for 
the start end of the area portion written for the {n-l)-th time along the first 
15 track path. By this, it is possible to easily specify the area in which the n-th 
writing operation will be performed, in a way of backing away or searching 
backward only by the predetermined size. 
[0043] 

In another aspect of the embodiment of the information recording 
20 apparatus of the present invention, the recording control device (I) controls 
the writing device to record first control information for controlling at least 
one of a recording operation and a reproduction operation of the first record 
information, on the outer circumferential side of the area in which the first 
test-write information is test-written and on the inner circumferential side of 
25 an area in which the first record information is recorded, in the first recording 
layer, and (II) controls the writing device to record second control information 
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for controlling at least one of a recording operation and a reproduction 
operation of the second record information, on the outer circumferential side 
of the area in which the second test-write information is test-written and on 
the inner circumferential side of an area in which the second record 
5 information is recorded, in the second recording layer. 
[0044] 

According to this aspect, the first and second control information is 
recorded or reproduced before or after the recording of the first or second 
record information. In particular, it is possible to perform complicate and 
10 advanced reproduction / recording operations, on the basis of the first and 
second control information. 
[0045] 

In another aspect of the embodiment of the information recording 
apparatus of the present invention, the test-writing control device (I) controls 

15 the writing device to use such areas that the first test writing area and the 
second test writing area are away from each other in a radial direction of the 
disc as viewed from a normal direction of the substrate, or (II) controls the 
writing device to use such areas that (II-l) at least an area portion of the first 
test writing area into which the first test-write information is written and 

20 (II-2) at least an area portion of the second test writing area into which the 
second test-write information is written are away firom each other in the 
radial direction. 
[0046] 

According to this aspect, the laser light when the test writing is 
25 performed in the second test writing area is not transmitted through the first 
test writing area or the area portion in which the first test-write information 



is recorded, because it is transmitted through the space area in the first 
recording layer, for example. Thus, it is possible to prevent such a situation 
that the recording state of the first test writing area, i.e. the recording state of 
whether the first test writing area is recorded or unrecorded with the 
5 test-write information, causes inaccurate test writing in the second test 
writing area. As a result, it is possible to preferably record the first record 
information and the second record information by using the laser light 
calibrated in accordance with an accurate test-writing result. 
[0047] 

10 (Embodiment of Information Recording Method) 

An embodiment according to the information recording method of the 
present invention is an information recording method in an information 
recording apparatus for recording first information and second information 
onto an information recording medium in a planner-disc shape, provided 

15 with: a first recording layer to record therein the first information along a 
first track path directed fcom an inner circumferential side to an outer 
circumferential side of a disc, by irradiating laser light for recording thereto; 
and a second recording layer, located on a rear of the first recording layer as 
viewed fi-om an irradiation side of the laser light, to record therein the second 

20 information along a second track path directed from the outer circumferential 
side to the inner circumferential side of the information recording medium, by 
irradiating the laser light thereto, the information recording apparatus 
provided with-' a writing device for writing the first information into the first 
recording layer by irradiating the laser light to focus on the first recording 

25 layer and writing the second information into the second recording layer by 
irradiating the laser light to focus on the second recording layer, the 
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information recording method provided with: a test-writing control process of 
controlling the writing device to test-write first test-write information for 
calibration of the laser light, into the first recording layer as one portion of the 
first information, and to test-write second, test-write information for 
5 calibration of the laser light, into the second recording layer as one portion of 
the second information; and a recording control process of controlling the 
writing device (I) to record first record information into the first recording 
layer, along the first track path as another portion of the first information, on 
the outer circumferential side of an area in which the first test-write 

10 information is test-written, by using the laser hght calibrated on the basis of 
the first test-write information, and (II) to record second record information 
into the second recording layer, along thn second track path as another 
portion of the sec»nd information, on the outer circumferential side of an area 
in which the second test-write information is test-written, by using the laser 

15 light calibrated on the basis of the second test-write information, after the 
first and second test-write information are test-written by the test-writing 
control process. 
[0048] 

According to the embodiment according to the information recording 
20 method of the present invention, as in the case of the above-mentioned 
embodiment according to the information recording apparatus of the present 
invention, the uninterrupted reproduction can be relatively easily performed 
in the continuous reproduction of the record information, and moreover, the 
test writing can be collectively and quickly performed, 
25 [0049] 

Incidentally, even in the embodiment according to the information 



recording method of the present inventioB, it is possible to adopt the same 
aspects as the various aspects of the above-mentioned embodiment according 
to the information recording apparatus of the present invention. 
[0050] 

These effects and other advantages of the present invention become 
more apparent from the following examples. 
[0051] 

As explained above, according to the embodiment according to the 
information recording medium of the present invention, in the first recording 
layer and the second recording layer, the track paths are directed in the 
opposite direction, and moreover, the test writing areas are arranged or 
aligned on the same side, so that it is possible to efficiently perform the test 
writing and to efficiently record the record information, in each recording 
layer. Moreover, according to the embodiment according to the information 
recording apparatus of the present invention, it is provided with: the 
test-writing control device! and the recording control device. According to 
the embodiment according to the information recording method of the present 
invention, it is provided with: the test-writing control process; and the 
recording control process. Thus, it is possible to efficiently perform the test 
writuig and to efficiently record the record information, onto the midtilayer 
type information recording medium. 
[EXAMPLE] 
[0052] 
(First Example) 

Next, with reference to FIG. 1 to FIG. 3, an optical disc according to 
the first example of the information recording medium will be discussed in 
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detail. 
[0053] 

At first, with reference to FIG. 1, the basic structure of the optical disc 
in the first example will be discussed. FIG. 1 shows the basic structure of 
5 the optical disc according to the first example of the information recording 
medium of the present invention, wherein the upper part is a substantial 
plan view showing the optical disc having a plurality of areas and the 
corresponding lower part is a schematic conceptual view showing a recording 
area structure in the radial direction. 
10 [0054] 

As shown in FIG. 1, an optical disc 100 has a recording surface on a 
disc main body with a diameter of about 12 cm, as is a DVD. On the 
recording surface, the optical disc 100 is provided with: a lead-in area 101; a 
data zone 102; and a lead-out area 103, which are associated with the 

15 example, from the inner circumferential side to the outer circumferential side, 
with a center hole 1 as the center. Then, in each recording area, a track or 
tracks 10, such as a groove track and a land track, are alternately placed, 
spirally or concentrically, with the center hole 1 as the center. On the track 
10, data is divided and recorded by a unit of ECC block 11. The ECC block 

20 11 is a data management unit by a pre-format address in which record 
information is error-correctable. 
[0055] 

Incidentally, the present invention is not particularly limited to the 
optical disc having these three areas. For example, even if the lead-in area 
25 101 or the lead-out area 103 does not exist, a data structure explained below 
can be constructed. Moreover, as described later, the lead-in area 101 or the 
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lead-out area 103 may be further segmentized. 
[0056] 

Next, with reference to FIG. 2, the physical structure of the optical 
disc in the example will be explained. More specifically, the optical disc 100 
5 in the example is constructed as a two-layer type optical disc in which a 
plurality of data zones 102 or the like are formed in a laminated structure. 
FIG. 2 is a partially enlarged perspective view showing a recording surface of 
the optical disc according to the first example of the information recording 
medium of the present invention. 
10 [0057] 

In FIG. 2, in the example, in the optical disc 100, a first recording 
layer 107 of a phase change type or of an irreversible change recording type 
by heat or the like which constitutes an information recording surface is 
stacked or laminated on (on the lower side of, in FIG. 2) a disc-shaped 

15 transparent substrate 106, and a semitransparent reflective film 108 is 
stacked or laminated thereon (on the lower side in FIG. 2). On the 
information recording surface which is the surface of the first recording layer 
107, a groove track GT and a land track LT are alternately formed. 
Incidentally, upon the recording and the reproduction of the optical disc 100, 

20 as shown in FIG. 2, for example, the gi'oove track GT is irradiated with laser 
light LB through the transparent substrate 106. For example, upon the 
recording, by irradiating the laser light LB with a recording laser power, 
writing by a phase change into the first recording layer 107 or irreversible 
change recording by heat is performed, in accordance with the record data. 

25 On the other hand, upon the reproduction, by irradiating the laser Hght LB 
with a reproduction laser power weaker than the recording laser power, the 
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record data written in the first recording layer 107 is read. 
[0058] 

In the example, the groove track GT is wobbled with a certain 
amplitude and at a certain spatial frequency. In other words, the groove 
5 track GT is wobbled, and the cycle of the wobble 109 is set to a predetermined 
value. On the land track LT, there is formed an address pit which is referred 
to as a land pre-pit LP and which indicate pre-format address information. 
By virtue of the two addressing (i.e. the wobble 109 and the land pre-pit LP), 
it is possible to obtain information necessary for data recording, such as a 

10 recording address, disc rotation control during the recording, or generation of 
a recording clock. Incidentally, it is also possible to record the pre-format 
address infonnation in advance, by modulating the wobble 109 of the m-oove 
track GT in a predetermined modulation method, such as frequency 
modulation and phase modulation. 

15 [0059] 

Particularly in the example, a second recording layer 207 is formed on 
(on the lower side of, in FIG. 2) the semitransparent reflective fihn 108, and a 
reflective film 208 is formed thereon (on the lower side in FIG. 2). The 
second recording layer 207 is constructed such that the recording and 

20 reproduction of a phase change type or of an irreversible change recording 
type by heat or the Like can be performed by irradiating it with the laser hght 
LB through the transparent substrate 106, the first recording layer 107, and 
the semitransparent reflective film 108, in substantially the same manner of 
the first recording layer 107. The second recording layer 207 and the 

25 reflective film 208 may be coated and formed on the transparent substrate 
106 on which the first recording layer 107 and the semitransparent reflective 
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film 108 or the like are formed. Alternatively, after coated and formed on 
different substrates, and the second recording layer 207 and the reflective 
film 208 may be bonded or pasted on the transparent substrate 106. 
Incidentally, there is provided a transparent middle layer 205 made of a 
5 transparent adhesive or the like, between the semitransparent reflective film 
108 and the second recording layer 207, as occasion demands, in accordance 
with the production method. 
[0060] 

Upon the recording / reproduction of such a two-layer type optical disc 
10 100, the recording / reproduction in the first recording layer 107 or the second 
recording layer 207 is performed, depending on which recording layer has the 
focus position of laser light LB. 
[0061] 

Incidentally, the optical disc 100 in the example is not limited to a 
15 two-layer single sided type, i.e., a dual layer type, as shown in FIG. 2, but 
may be one-layer double sided type, i.e., a double sided type, or a two-layer 
double sided type, i.e., a dual layer double sided type. Furthermore, the 
optical disc 100 in the example is not limited to the optical disc having the two 
recording layers, as described above, but may be an optical disc of a 
20 multilayer type which has three or more layers. 
[0062] 

Next, with reference to FIG. 3, a detailed explanation will be given to 
the data structure of the optical disc and an area used for the OPC process, in 
the first example will be discussed. FIG. 3 is a data structural view 
25 conceptually showing the data structure of the optical disc and an area used 
in an OPC process, according to the first example of the information recording 
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medium of the present invention. 
[0063] 

As shown in FIG. 3, the optical disc 100 has two recording layers, i.e., 
an LO layer (i.e. a recording layer corresponding to the first recording layer 
5 107 in FIG. 1 and FIG. 2) and an LI layer (i.e. a recording layer corresponding 
to the second recording layer 207 in FIG. 1 and FIG. 2). 
[0064] 

The LO layer is provided with: a lead-in area 101- 1; a data zone 102-1; 
and a middle area 104-1, from the inner circumferential side to the outer 

10 circumferential side. The lead-in area 101-1 is provided with: a power 
calibration area lOlP-1, which constitutes one example of the "first test 
writing area" of the present invention; and a recording management area 
lOlM-1, which constitutes one example of the "first control information area" 
of the present invention. 

15 [00657] 

On the other hand, the LI layer is provided with: a middle area 104*2; 
a data zone 102-2; and a lead-out area 103-2, firom the outer circumferential 
side to the inner circumferential side The lead-out area 103-2 is provided 
with: a power calibration area lOlP-2, which constitutes one example of the 
20 "second test writing area" of the present invention; and a recording 
management area lOlM-2, which constitutes one example of the "second 
control information area" of the present invention. 
[0066] 

Specifically, the power calibration area lOlP-1 (lOlP-2) is an area 
25 used for a process of detection of an optimum recording laser power (i.e. 
calibration of a recording laser power), i.e., a so-called OPC process. In 
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particular, the power calibration area lOlP-1 is used for the detection of the 
optimum recording laser power of the LO layer, and the power calibration 
area lOlP-2 is used for the detection of the optimum recording laser power of 
the LI layer. More specifically, after the test writing of an OPC pattern is 
5 completed, the test-written OPC pattern is reproduced, and the reproduced 
OPC pattern is subsequently sampled, to thereby detect the optimum 
recording laser power. Moreover, the value of the optimum recording laser 
power obtained by the OPC may be stored into a storage apparatus, such as a 
memory described later, mounted on the information recording apparatus 
10 side, or recorded into a management information recording area or the like of 
the information recording medium. 
[0067] 

Then, the laser light for the OPC process is irradiated onto the LO 
layer and the LI layer, from the side of a not-illustrated substrate, i.e., from 
15 the lower to the upper side in FIG. 3, by an optical pickup of the information 
recording apparatus described later, and the focal (or focus) distance thereof 
or the like is controlled. At the same time, the travel distance and direction 
in the radial direction of the optical disc 100 are controlled. 
[0068] 

20 Particularly, in the two-layer type optical disc 100 in the first example, 

continuous recording in the "opposite method" can be performed in which the 
track paths are directed in the opposite direction in the two recording layers, 
in the recording or reproduction process of the data. More specifically, under 
the "opposite method", the optical pickup of an information recording / 

25 reproducing apparatus described later is displaced in the LO layer in the 
direction of a first track path TPl shown with a right-pointing arrow in a 
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thick line in FIG. 3, i.e. from the inner circumferential side to the outer 
circumferential side of the disc-shaped substrate. Then, layer jump, i.e. 
focusing from the LO layer to the LI layer, is performed. Then, the optical 
pickup is displaced in the LI layer in the direction of a second track path TP2 
5 shown with a left-pointing arrow in a thick line in FIG. 3, i.e. from the outer 
circimiferential side to the inner circumferential side. 
[0069] 

Moreover, particularly in the first example, the OPC process is 
collectively performed in tandem, in the recording operation in the LO layer 
10 and the LI layer. 
[0070] 

Specifically, each time of the OPC process in the power calibration 
area lOlP-1 of the LO layer is performed in order in the opposite direction of 
the first track path TPl. 
15 [0071] 

More specifically, the first OPC process is performed from the most 

outer circumferential side of the power calibration area lOlP-1 by using an 
area PCl-1, and the second OPC process is performed by using an area PCl-2, 
and the third OPC process is performed by using an area PCl-3, sequentially. 

20 As described above, in the LO layer, the power calibration area lOlP-1 is 
consumed, i.e. damaged, toward the inner circumferential side by the OPC 
process. Incidentally, in each time of the OPC process in the LO layer, the 
test writing of the OPC pattern and the reproduction of the test-written OPC 
pattern are performed in the direction of the first track path TPl. 

25 [0072] 

On the other hand, each time of the OPC process in the power 



calibration area lOlP-2 of the LI layer is performed in order in the opposite 

direction of the second track path TP2. 

[0073] 

More specifically, the first OPC process is performed from the most 
5 inner circumferential side of the power cahbration area lOlP-2 by using an 
area PC2-1, and the second OPC process is performed by using an area PC2-2, 
and the third OPC process is performed by using an area PC2-3, sequentially. 
As described above, in the LI layer, the power calibration area lOlP-2 is 
consumed, i.e. damaged, toward the outer circumferential side by the OPC 
10 process, Incidentally in each time of the OPC process in the LI layer, the 
test writing of the OPC pattern and the reproduction of the test-written OPC 
pattern are performed in the direction of the second track path TP2. 
[0074] 

Incidentally, the recording and the reproduction of control information 
15 in the recording management area lOlM-1 of the LO layer does not damage 
address information or the like, as opposed to the OPC process, and are 
performed in the same direction of the first track path TPl. 
[0075] 

More specifically, the first recording and reproduction of the control 
20 information is performed from the inner circumferential side of the recording 
management area lOlM-1 by using an area MDl-1, and the recording and 
reproduction of the control information is performed by using an area MDl-2, 
and the third recording and reproduction of the control information is 
performed by using an area MDl-3, sequentially. As described above, in the 
25 LO layer, the recording management area lOlM-1 is used toward the outer 
circumferential side. 
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[0076] 

On the other hand, the recording and the reproduction of control 
information in the recording management area lOlM-2 of the LI layer does 
not damage the address information or the like, as opposed to the OPC 
5 process, and are performed in the same direction of the second track path 
TP2. 
[0077] 

More specifically, the first recording and reproduction of the control 
information is performed from the outer circumferential side of the recording 

10 management area lOlM-2 by using an area MD2-1, and the recording and 
reproduction of the control information is performed by using an area MD2-2, 
and the third recording and reproduction of the (^ontrol information is 
performed by using an area MD2-3, sequentially. As described above, in the 
LI layer, the recording management area lOlM-2 is used toward the inner 

15 circumferential side. 
[0078] 

As explained above, according to the information recording medium in 
the first example, the track paths area opposite ia the LO layer and the Ll 
layer, and moreover, the power calibration areas lOlP-1 (and lOlP-2) are 
20 arranged on the same side (i.e. on the inner circumferential side of the disc). 
Thus, the uninterrupted reproduction can be performed, relatively easily, 
upon the continuous reproduction of the record information, and further, the 
OPC process can be collectively performed, quickly. 
[0079] 

25 Moreover, even if the power cahbration areas lOlP-1 (and lOlP-2) are 

arranged on the same side (i.e. on the inner circumferential side of the disc). 
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the OPC process is performed from the outer circumferential side of the power 
calibration area lOlP-1 in the LO layer, and the OPC process is performed 
from the inner circumferential side of the power calibration area lOlP-2 in 
the LI layer. Thus, it is possible to prevent the occurrence of such a 
5 situation that the OPC processes in the LO layer and the Ll layer influence 
each other, to thereby cause inaccurate test writing. 
[0080] 
(Second Example) 

Next, with reference to FIG. 4, a detailed explanation will be given to 

10 the data structure of the optical disc and the area used in the OPC process, 
according to the second example of the information recording medium of the 
present invention. FIG. 4 is a data structural view conceptually showing the 
data structure of the optical disc and the area used in the OPC process, 
according to the second example of the information recording medium of the 

15 present invention. 
[0081] 

The basic structure and the OPC process in the second example of the 
information recording medium are substantially the same as those in the first 
example, explained with reference with reference to FIG. 1 to FIG. 3. 
20 [0082] 

Particularly in the second example of the information recording 
medium, an unrecordable area lOlU-1 is provided in the LO layer, which 
constitutes one example of the "space area" of the present invention, in 
addition to the areas of the first example. 
25 [0083] 

Specifically, in the unrecordable lOlIJ-l, for example, pre-pit address 
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information is recorded by a land pre-pit which is embossed in the land track, 
or the like. Therefore, in accessing the recording management area lOlM-1, 
for example, through the power calibration area lOlP-1 along the first track 
path TPl, even if the address information in the power calibration area 
5 lOlP-1 is damaged by the test writing, the address information can be 
confirmed in the unrecordable area lOlU'l before reaching to the recording 
management area lOlM-l; namely, the current reading position of the optical 
pickup or the like can be specified. Therefore, in the access operation 
performed along the first track path TPl, it is possible to access the start 
10 portion of the recording management area lOlM-1 without difficulty. 
[0084] 
(Third Example) 

Next, with reference to FIG. 5, a detailed explanation will be given to 
the data structure of the optical disc and the area used in the OPC process, 

15 according to the third example of the information recording medium of the 
present invention. FIG. 5 is a data structural view conceptually showing the 
data structure of the optical disc and the area used in the OPC process, 
according to the third example of the information recording medium of the 
present invention. 

20 [0085] 

The basic structure and the OPC process in the third example of the 
information recording medium are substantially the same as those in the first 
example, explained with reference with reference to FIG. 1 to FIG. 3. 
[0086] 

25 Particvdarly in the third example of the information recording 

medium, the power caHbration area lOlP-1 and the power calibration area 
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lOlP-2 are away from each other, in the radial direction. Then, in the third 
example, in addition to the recording areas in the first example, the 
unrecordable area lOlU-1 is provided on the inner circumferential side of the 
power calibration area lOlP-1 in the LO layer, while an unrecordable area 
5 lOlU-2 is provided on the outer circumfential side of the power caUbration 
area lOlP-2 in the Ll layer. 
[0087] 

Since the third example is constructed in this manner, the laser light 
when the test writing is performed in the power calibration area lOlP-2 is not 

10 transmitted through the power cahbration area lOlP-1 because it is 
transmitted through the unrecordable area lOlU-1 in the LO layer, for 
example. Thus, it is possible to prevent such a situation that the recording 
state of the power calibration area lOlP-1, i.e. the recording state of whether 
the power cahbration area lOlP-1 is recorded, or unrecorded with test-write 

15 information, causes inaccurate test writing in the power cahbration area 
lOlP-2. 
[0088] 
(Fourth Example) 

Next, with reference to FIG. 6, a detailed explanation will be given to 

20 the data structure of the optical disc and the area used in the OPC process, 
according to the fourth example of the information recording medium of the 
present invention. FIG. 6 is a data structural view conceptually showing the 
data structure of the optical disc and the area used in the OPC process, 
according to the fourth example of the information recording medium of the 

25 present invention. 
[0089] 
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The basic structure and the OPC process in the fourth example of the 
information recording medium are substantially the same as those in the first 
example, explained with reference with reference to FIG. 1 to FIG. 3. 
[0090] 

5 Particularly in the fourth example of the information recording 

medium, the power cahbration ai'ea lOlP'l of the LO layer and the power 
cahbration area lOlP-2 of the LI layer are disposed to have a complementary 
positional relationship or alternating positional relationship. Namely, in 
accordance with the power calibration area lOlP-1 of the LO layer, the 
10 unrecordable area lOlU-2 is disposed in a same radial position in the LI layer. 
In the same manner, in accordance with the power calibration area 10lP'-2 of 
the LI layer, the unrecordable area lOlU-1 is disposed in a same radial 
position in the LO layer. 
[0091] 

15 Since the fourth example is constructed in this manner, it is possible 

to receive the effects of the second example and the third example, 
simultaneously and certainly. 
[0092] 

(Information Recording / Reproducing Apparatus) 
20 Next, with reference to FIG. 7, the structure and the operation of the 

information recording apparatus in the present invention will be discussed. 

Particularly, in the example, the information recording apparatus of the 

present invention is applied to an information recording / reproducing 

apparatus for the optical disc described above. 
25 [0093] 

At first, with reference to FIG 7, the structure of an information 
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recording / reproducing apparatus 300 according to the exampie of the 
information recording apparatus of the present invention will be discussed. 
FIG. 7 is a block diagram showing the information recording / reproducing 
apparatus 300 according to the example of the present invention. 
5 Incidentally, the information recording / reproducing apparatus 300 has a 
function of recording the record data onto the optical disc 100 and a function 
of reproducing the record data recorded on the optical disc 100. 
[0094] 

With reference to FIG. 7, the inner structure of the information 
10 recording / reproducing apparatus 300 will be discussed. The information 
recording / reproducing apparatus 300 is an apparatus for recording the 
information onto the optical disc 100 and reading the information recorded on 
the optical disc 100, under the control of a CPU 354. 
[0095] 

15 The information recording / repi-oducing apparatus 300 is provided 

with: the optical disc 100," a spindle motor 351; an optical pickup 352; a signal 
recording / reproducing device 353; the CPU (drive control device) 354; a 
memory 355; a data input / output control device 306; an operation button 
310; a display panel 311; and a bus 357. 

20 [0096] 

The spindle motor 351 is intended to rotate and stop the optical disc 
100, and operates upon accessing the optical disc. More specifically, the 
spindle motor 351 is constructed to rotate and stop the optical disc 100 at a 
predetermined speed, under spindle servo from a not-illustrated servo unit or 
25 the like. 
[0097] 
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The optical pickup 352 is intended to perform the recording / 
reproduction with respect to the optical disc 100, and is provided with a 
semiconductor laser device and a lens. More specifically, the optical pickup 

352 irradiates the optical disc 100 with a light beam, such as a laser beam, as 
5 reading light with a first power upon reproduction, and as writing fight with a 

second power upon recording, with it modulated. In particular, the optical 
pickup 352 constitutes one example of the "writing device", the "address 
reading device", and the "area detecting device" of the present invention. 
[0098] 

10 The signal recording / reproducing device 353 controls the spindle 

motor 351 and the optical pickup 352, to thereby perform the recording / 
reproduction with respect to the optical disc 100. More spocifically, the 
signal recording / reproducing device 353 is provided with: a laser diode (LD) 
driver; a head amplifier; and the like, for example. The laser diode driver 

15 (LD driver) drives a not-illustrated semiconductor laser device located in the 
optical pickup 352. The head ampfifier amplifies the output signal of the 
optical pickup 352, i.e. the reflective light of a fight beam, and outputs the 
amplified signal. 
[0099] 

20 Particularly in the example, the signal recording / reproducing device 

353 drives the not-ifiustrated semiconductor laser disposed in the optical 
pickup 352, in order to determine an optimum laser power in the recording 
and reproduction processes of the OPC pattern, together with a not-iUustrate 
timing generator or the like, under the control of the CPU 354, in the OPC 

25 process. 
[0100] 
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The memory 355 is used in the whole data processing and the OPC 
process or the like on the information recording / reproducing apparatus 300, 
including a buffer area for the record / reproduction data, an area used as an 
intermediate buffer when data is converted into the data that can be used on 
the signal recording / reproducing device 353, and the like. Moreover, the 
memory 355 is provided with: a ROM area into which a program for 
performing an operation as recording equipment is stored; a buffer for 
compression / decompression of video data; a RAM area into which a 
parameter required for a program operation is stored; and the hke. 
[0101] 

The CPU (drive control device) 354 is connected to the signal 
recording / reproducing device 353 and the memory 355 through the bus 357, 
and controls the entire information recording / reproducing apparatus 300 by 
giving an instruction to each controlling device. Normally, software for 
operating the CPU 354 is stored in the memory 355. In particular, the CPU 
354 constitutes one example of the "test-writing control device" and the 
"recording control device" or the like of the present invention. 
[0102] 

The data input / output control device 306 controls the input / output 
of the data from the exterior with respect to the information recording / 
reproducing apparatus 300, to thereby perform storage to and export from the 
data buffer on the memory 355. If the input / output of the data is a video 
signal, the data input / output control device 306 compresses (encodes) the 
data received from the exterior into a MPEG format upon the data input, and 
outputs it to the memory 355. Moreover, the data input / output control 
device 306 decompresses (decodes) the data in the MPEG format received 
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from the memory 355, and outputs it to the exterior. 
[0103] 

The operation control device 307 receives an operation instruction 
and performs display with respect to the information recording / reproducing 
5 apparatus 300, and transmits an instruction by the operation button 310, 
such as an instruction to record or reproduce, to the CPU 354. Moreover, the 
operation control device 307 outputs the operational state of the information 
recording / reproducing apparatus 300, such as during recording and during 
reproduction, to the display panel 310, such as a fluorescent tube. 
10 [0104] 

One example of the information recording / reproducing apparatus 
300, as explained above, is recorder equipment for recording and reproducing 
video images in household equipment. The recorder equipment records a 
video signal from a broadcast reception tuner and an external connection 
15 terminal, onto a disc, and outputs the video signal reproduced from the disc to 
external display equipment, such as a television. The operation as the 
recorder equipment is performed by executing a program stored in the 
memory 356, on the CPU 354. 
[0105] 

20 (Flow of Recording Operation performed by Information Recording 
Apparatus) 

Next, with reference to FIG. 8, a flow of the recording operation and 
the OPC process of the optical disc in the example of the information 
recording apparatus of the present invention will be discussed. FIG. 8 is a 
25 flowchart showing the recording operation and the OPC process of the optical 
disc in the example of the information recording apparatus of the present 
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invention. 
[0106] 

In FIG. 8, at first, if the optical disc 100 is loaded, a seek operation is 
performed by the optical pickup 352, under the control of the CPU 354, to 
5 obtain various management information required for the recording process 
with respect to the optical disc 100. On the basis of the management 
information, it is judged whether or not the recording operation of the data 
onto the optical disc 100 is started by the data input / output control device 
306, in accordance with an instruction from exterior input equipment or the 

10 like, under the control of the CPU 354 (step SlOl). Here, if the recording 
operation of the data onto the optical disc 100 is started (the step SlOi: Yes), 
then, it is further judged whether the recording layer which is a recording 
target is the LO layer and the LI layer (step S102). Here, if the recording 
layer which is the recording target is the LO layer and the LI layer (the step 

15 S102: Yes), the OPC process is performed for the LO layer and the Ll layer 
(step S103). Particularly, in the example, as explained above, the track 
paths are opposite in the LO layer and the Ll layer, and moreover, the power 
caUbration areas lOlP-1 (and lOlP-2) are arranged on the same side (i.e. on 
the inner circumferential side of the disc). Thus, the OPC process can be 

20 collectively performed, quickly. Moreover, after the recording, the 
uninterrupted reproduction can be performed, relatively easily, upon the 
continuous reproduction of the record information. 
[0107] 

Then, the data is recorded into the LO layer and the Ll layer, with the 
25 optimum recording laser power calculated in the step S103 (step S104). 
[0108] 
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On the other hand, as a result of the judgment in the step Si 02, if the 
recording layer which is the recording target is not the LO layer and the Ll 
layer (the step S102: No), then, it is further judged whether or not the 
recording layer which is the recording target is only the LO layer (step Si 05). 
5 Here, if the recording layer which is the recording target is only the LO layer 
(the step S105: Yes), the OPC process is performed for the LO layer (step 
S106). 
[0109] 

Then, the data is recorded into the LO layer, with the optimum 
10 recording laser power calculated in the step S106 (step S107). 
[0110] 

On the other hand, if the recording layer which is the recording target 
is not only the LO layer (the step S105: No), the OPC process is performed for 
the Ll layer (step S108). 
15 [0111] 

Then, the data is recorded into the Ll layer, with the optimum 
recording laser power calculated in the step S108 (step S109). 
[0112] 

Then, it is judged whether or not the recording operation of the data is 
20 ended (step SllO). Here, if the recording operation of the data is ended (the 
step SllO: Yes), the series of recording operation performed by the 
information recording apparatus is completed. 
[0113] 

On the other hand, if the recording operation of the data is not ended 
25 (the step SllO: No), as described above, it is judged whether the recording 
layer which is a recording target is the LO layer and the Ll layer (the step 
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S102). 
[0114] 

On the other hand, as a result of the judgment in the step SlOl, if the 
recording operation of the data onto the optical disc 100 is not started (the 
5 step SlOi: No), for example, a command to start the recording operation or 
the like is waited for. 
[0115] 

The present invention is not limited to the ahove-described examples, 
and various changes may be made, if desired, without departing from the 

10 essence or spirit of the invention which can be read from the claims and the 
entire specification. An information recording medium, an information 
recording apparatus, and an information recording method, all of which 
involve such changes, are also intended to be within the technical scope of the 
present invention. 

15 [BRIEF DESCRIPTION OF DRAWINGS] 
[0116] 

[FIG. 1] FIG. 1 shows the basic structure of an optical disc according to a 
first example of the information recording medium of the present invention, 
wherein the upper part is a substantial plan view showing the optical disc 

20 having a plurality of areas and the corresponding lower part is a schematic 
conceptual view showing a recording area structure in the radial direction, 
[FIG. 2] FIG. 2 is a partially enlarged perspective view showing a recording 
surface of the optical disc according to the first example of the information 
recording medium of the present invention. 

25 recording mediiim of the present invention. 

[FIG. 3] FIG. 3 is a data structural view conceptually showing the data 
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structixre of the optical disc and an area used in an OPC process, according to 
the first example of the information recording medium of the present 
invention. 

[FIG. 4] FIG. 4 is a data structural view conceptually showing the data 
5 structure of the optical disc and the area used in the OPC process, according 
to a second example of the information recording medium of the present 
invention. 

[FIG. 5] FIG. 5 is a data structural view conceptually showing the data 

structure of the optical disc and the area used in the OPC process, according 
10 to a third example of the information recording medium of the present 
invention. 

[FIG. 6] FTG. 6 is a data structural view conceptually showing the data 
structure of the optical disc and the area used in the OPC process, according 
to a fourth example of the information recording medium of the present 
15 invention. 

[FIG. 7] FIG. 7 is a block diagram showing an information recording / 
reproducing apparatus in an example of the information recording apparatus 
of the present invention. 

[FIG. 8] FIG. 8 is a flowchart showing the recording operation and the OPC 
20 process of the optical disc in the example of the information recording 
apparatus of the present invention. 
[DESCRIPTION OF REFERECE CODES] 

[0117] 

I Center hole 
25 10 Track 

II ECC block 
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100 Optical disc 

101 (101-1) Lead-in area 

102-1 (102-2) Data zone 
103 (103-2) Lead-out area 
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lOlP-1 (lOlP-2) Power calibration area 
lOlM-1 (lOlM-2) Recording management area 
lOlU-1 Unrecordabie area of LO layer 
lOlU-2 Unrecordabie area of LI layer 
104-1 (104-2) Middle area 


10 


106 


Transparent substrate 




107 


First recording layer 




109 


Wobble 




108 


Semitransparent reflective film 




205 


Middle layer 


15 


207 


Second recording layer 




208 


Reflective fQm 




300 


Information recording / reproducing apparatus 




306 


Data input / output control device 




307 


Operation control device 


20 


310 


Operation button 




311 


Display panel 




351 


Spindle motor 




352 


Optical pickup 




353 


Signal recording / reproducing device 


25 


354 


CPU (drive control device) 




355 


Memory 
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GT Groove track 
LT Land track 

LB Laser light 
LP Land pre -pit 

8 PC 1-1 to PCl-n Test written area in the first OPC process to the n-th OPC 

process in LO layer 

PC2-1 to PC2-n Tbst written area in the first OPC process to the n-th OPC 
process in Ll layer 

MDl-1 to MDl-n area used for the first to the n-th recording and 
10 reproduction of control information in LO layer 

MD2-1 to MD2-n area used for the first to the n-th recording and 
reproduction of control information in Ll layer 
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[DOCUMENT TITLE] ABSTRACT 
[ABSTRACT] 

[OBJECT] In each recording layer of a multilayer type 

information recording medium, test writing can be efficiently performed and 
5 the record information can be efficiently recorded. 

[MEANS FOR SOLVING] An information recording medium in a disc 
shape is provided with: a first recording layer (LO layer) having (I) a first test 
writing area (lOlP-l) to test-write therein first test-write information for 
calibration of laser light for recording, along a first track path (TPl) directed 

10 from an inner circumferential side to an outer circumferential side and (II) a 
first recording area to record therein fixst record information along the first 
track path (TPl) in this order from the inner circumferential side! and further 
a second recording layer (Ll layer), located on a rear of the first recording 
layer and having (I) a second test writing area (lOlP-2) to test-write therein 

15 second test-write information for calibration of the laser light, along a second 
track path (TP2) directed from the outer circumferential side to the inner 
circumferential side and (11) a second recording area to record therein second 
record information along the serx)nd track path (TP2) in this order from the 
inner circumferential side. 

20 [SELECTED DRAWING] Fig. 3 
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